CONTEXT Medical students undertaking longitudinal integrated clerkships (LICs) train in multiple disciplines concurrently, compared with students in block rotations who typically address one medical discipline at a time. Current research suggests that LICs afford students increased access to patients and continuity of clinical supervision. However, these factors are less of an issue in rural placements where there are fewer learners. The aim of this study was to compare rural LIC and rural block rotation students' reported experiences of clinical supervision.
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CONTEXT Medical students undertaking longitudinal integrated clerkships (LICs) train in multiple disciplines concurrently, compared with students in block rotations who typically address one medical discipline at a time. Current research suggests that LICs afford students increased access to patients and continuity of clinical supervision. However, these factors are less of an issue in rural placements where there are fewer learners. The aim of this study was to compare rural LIC and rural block rotation students' reported experiences of clinical supervision.
METHODS De-identified data from the 2015 version of the Australian national rural clinical schools (RCSs) exit survey was used to compare students in LICs with those in block rotations in relation to how they evaluate their clinical supervisors and how they rate their own clinical competence.
RESULTS Multivariate general linear modelling showed no association between placement type (LIC versus Block) and reported clinical supervision. The single independent predictor of positive perception of clinical supervisors was choosing an RCS as a first preference. There was also no association between placement type (LIC versus Block) and self-rated clinical competence. Instead, the clinical supervision score and male gender predicted more positive self-ratings of clinical competence.
CONCLUSIONS The quality of clinical supervision in block placements and LIC programmes in rural Australian settings was reported by students as equivalent. INTRODUCTION Longitudinal integrated clerkships (LICs) have been adopted in medical schools in Australia, Canada, South Africa and the USA. 1 Longitudinal integrated clerkships (LICs) are typically based around the notion of continuity. They focus on the capacity for learners to follow patients over time and experience supervision by a consistent group of clinical supervisors compared with the more traditional block-rotation-based learning. Students undertaking LICs train in multiple disciplines concurrently, compared with students in traditional block rotations who typically address each medical discipline one at a time. LICs have been shown to produce equal or better academic performance, 2 an increased sense of belonging for the student, 3 and mutual benefits for both the medical school and the community health organisations that participate in the LIC.
Unfortunately, comparisons between LICs and block rotations have been challenging as many LICs are currently organised in small rural areas where the meaningful relationships reported may be a result of the rural context. 4 Low student to supervisor ratios in rural primary care contexts can allow more collegial relationships to develop between students and their preceptors compared with the hierarchical, more anonymous relationships in tertiary hospitals. 5 Since 2000, the Australian Government has grantfunded universities to develop rural and regionally based Rural Clinical Schools and Regional Medical Schools (RCSs) with a view to providing clinical training equivalent to urban tertiary hospitals and solving the rural medical workforce shortage. These schools provide 25% of Australian domestic medical students with at least 1 year of clinical training in rural areas. Rural clinical schools (RCSs) across Australia use different placement styles, including block rotations and LICs. 6 There are several assumptions made in this study design. Firstly, that the core foundation of clinical training is apprenticeship-style learning, where supervisors' behaviours influence their students' capacity to develop through authentic contributions to patient care. 7 Secondly, that effective clinical supervisor behaviours exist, 8 and these behaviours can be identified and reported by students. Thirdly, that student confidence in clinical skills, although not always consistent with student competence measured through third-party testing, 9 is a proxy measure for clinical practice self-efficacy, which has been shown to correlate with clinical resilience 10, 11 and rural practice career intent. 12 The aim of this study was to test the hypothesis that students' reports of effective clinical supervisor behaviours and their self-reported confidence in clinical skills will be greater in comprehensive rural LICs than for their peers in rural block rotations, thus holding the rural experience constant while varying the placement type. Clinical supervision and perceived confidence in clinical skills were chosen as the authors saw these variables as relevant to the quality of clinical training.
METHODS
In 2006, Australian RCSs developed, via the Federation of Rural Australian Medical Educators (FRAME), a national exit survey for students who had completed their RCS experience. The FRAME survey was developed as a universal questionnaire to collect data on student demographics and perceptions of their RCS experience and intentions for future practice. 13 Each RCS invites students to complete either an online survey or paper-based survey on completion of their rural placement experience. De-identified data from the 2015 survey, including student responses from 13 Australian Medical Schools, was used in this analysis in accordance with the FRAME national RCSs exit survey ethics guidelines (Flinders University Social and Behavioural Research Ethics Project 4098).
A recent study recognised the diversity of LIC models and proposed a system of categorising them as amalgamated, blended or comprehensive. 14 These categories provide an ordinal scale of descriptors with increasing length of placement, disciplines covered and seniority of students. Comprehensive LICs are defined as being conducted over a full academic year, covering all disciplines in the medical course for that year with only brief discipline-specific orientation experiences, and usually occurring in the penultimate year of the course.
14 Compared with other LICs, comprehensive LICs more commonly involved graduate-entry students (97%) in their penultimate year of the medical course (94%) and most commonly were situated in communities of <100 000 (75%).
14 Course co-ordinators from each RCS participating in the 2015 FRAME survey were contacted and asked to clarify the nature of student placements as block rotations or typology of LIC (amalgamated, blended or comprehensive). Where individual RCSs offered more than one style of placement course, co-ordinators were asked to list student university ID numbers for each placement type. This information enabled manual coding of survey participant by placement type. The authors made the assumption that any differences in clinical supervision related to placement length would be graduated across the LIC continuum. Therefore, in order to answer the research question regarding the difference between LICs and blocks, only survey responses from students participating in either block rotations or comprehensive LICs were included in the analysis.
Students' opinions of their clinical supervisors were assessed using five-point Likert-scale responses (1 = strongly disagree to 5 = strongly agree) to statements about their supervisors' behaviours. These questions were based on recognised effective teaching behaviours of rural family medicine preceptors. 10 The sum of these 14 statements was used to produce a variable called 'total clinical supervisor score' with a maximum possible score of 70. Students were then asked for their opinion of the overall clinical education provided by their RCS. This variable was utilised in the study to indicate overall satisfaction and to discriminate satisfaction from student reports of specific supervisor behaviours. Students' self-rated clinical competence was also assessed using five-point Likert-scale responses to statements about their confidence in performing specific tasks, and their general clinical behaviours. The sum of eight statements was used to produce a variable called 'total self-rated clinical competence score' with a maximum possible score of 40.
SPSS (version 22, SPSS Inc., Chicago, USA) was used to calculate descriptive statistics and determine differences between comprehensive LIC and block placements. Missing data were excluded from analysis on a variable by variable basis. Univariate analyses were performed using Pearson's chi-squared and independent sample t-test to investigate the differences between LIC and block placement for study factors including clinical supervision score and self-reported competence. The relationship between placement type and dependent variables, total supervisor score and total self-rated clinical competence score, was analysed using multivariate general linear models (GLMs). Male gender, rural background, first preference for RCS and bonded status (where students accept a place in medical school and make a commitment to work in an area of workforce shortage after graduation) were used as independent variables as these student attributes were hypothesised to increase the likelihood of students being interested in a rural career and potentially result in more generous judgements of clinical supervisor performance. Clinical supervision score and self-rated competence score were treated as dependent variables in multivariate analyses.
RESULTS
There were 640 responses to the 2015 FRAME questionnaire, with a survey response rate of 81.5%. Of the total respondents from 13 medical schools, 279 had taken part in comprehensive LICs and 168 had participated in block-based programmes (Table 1) . Of the LIC survey participants, the University of Wollongong made up 31% of respondents (n = 84), with the University of Adelaide, University of Western Australia and Flinders University making up 15.1% (n = 42), 13.3% (n = 37) and 11.5% (n = 32) of respondents, respectively. In the block rotations, the University of New South Wales made up 42.3% of block rotation respondents (n = 71), followed by the University of Newcastle with 22.6% (n = 38), the University of Notre Dame (Sydney) with 12.5% (n = 21) and the University of New England with 11.9% (n = 20).
Comparing students in LICs with those in block rotations, there were no statistically significant differences in gender (x 2 = 0.037, p = 0.920) or bonded status (x 2 = 0.837, p = 0.394). However, block rotation students were more likely to self-identify as being from a rural background (x 2 = 9.462, p = 0.002) and were more likely to have had their RCS site as their first preference for their clinical year (x 2 = 6.672, p = 0.011).
For the majority of reported supervisor behaviours, no significant difference was found between students in LIC and block placements. Five of 14 effective behaviours were reported more often by students in block placements. These were supervisor enthusiasm (88% in LICs versus 95% in blocks; x 2 = 5.6, p = 0.02), assisting identification of learning needs (75% versus 84%; x 2 = 5.5, p = 0.02), facilitating a learning environment (88% versus 94%; x 2 = 4.6, p = 0.03), excellent role modelling (83% versus 91%; x 2 = 4.7, p = 0.03), and providing access to people with a wide range of health problems (84% versus 96%; x 2 = 16.4, p < 0.001). Total supervisor scores were no different between rotation types (60 versus 62, t = 1.7, p = 0.07). When considering overall satisfaction, block rotation students responded more positively to the question 'Overall my clinical school provided an excellent clinical education', with 95% agreement compared with 85% agreement for LIC students (x 2 = 11.8, p < 0.001). Univariate analyses of clinical supervision scores were only significantly higher for students who attended the RCS as their first preference (t = À3.1, p = 0.002).
When considering the students' confidence in performing several routine clinical tasks, the majority of skills showed no significant difference between students in LIC and block placements. There was no category where LIC students rated their clinical confidence higher than their blockbased peers. Students in block placements reported more confidence with summarising patient presentations (x 2 = 12.6, p < 0.001). As seen in Table 2 , the average score of total self-rated clinical confidence did not differ between the two groups. Table 3 shows that univariate analyses of self-rated clinical competence scores were only significantly higher for male students (t = 2.9, p = 0.003). Clinical supervision scores and student self-reported clinical competence scores were correlated (r = 0.21, p < 0.001).
Multivariate general linear modelling showed no association between placement type (LIC versus Block) and reported clinical supervision ( Table 4) . The single independent predictor of positive perception of clinical supervisors was choosing RCS as a first preference. There was also no association between placement type (LIC versus Block) and self-rated clinical competence. Instead, the clinical supervision score and male gender predicted more positive rating of clinical competence. This study also demonstrates that in Australian RCSs student self-rated competence scores were consistently high and were not significantly different between students participating in rural comprehensive LICs and those in block rotations in rural contexts. This finding complements other studies which demonstrate that medical students are generally highly satisfied with their rural clinical experiences. 17, 18 It is reassuring that this self-rated competence is indistinguishable between block and LIC placements at the end of the academic year, as previous studies have suggested LIC students can face challenges associated with spacing and interleaving their discipline-specific learning, resulting in reduced confidence compared with their block-rotation peers. 19, 20 This finding is also consistent with studies demonstrating that academic performance is at least equivalent between LICs and block rotations. In the multivariate analysis of predictors of clinical supervision rating, only choosing RCS as the preferred placement was significant. This may be explained by a previous study that noted strong correlation between medical student preference for RCS and reported overall satisfaction with the RCS experience. 22 It is noteworthy that fewer LIC students reported attending their RCS location as their first choice. We are unable to determine whether the type of placement (LIC versus block) affected student preference for a RCS, only that more of those who end up in block rotations chose the RCS on entry. It is possible that the preference difference between LIC and block samples in this study is an artefact caused by the geographical distribution of LIC and block programmes. Block rotations are often based in larger rural centres and so able to accommodate larger first-preference numbers compared with comprehensive LICs, which are often based in small Australian towns of less than 25 000 population, with less student capacity. 23 The relationship between perceived clinical competence and total clinical supervisor score suggests that students' clinical confidence is grounded in their experiences of clinical supervision. In general, rural supervisors place an emphasis on the ability of students to organise themselves, develop patient rapport, balance patient priorities and trust that their limited initial competence will increase via developmental learning. 24, 25 Interestingly, this corresponds more closely with LIC students' descriptions of an ideal student as a proactive caregiver who advocates for his or her patients than to tertiary hospital block rotation students' descriptions of an ideal student as one who is proactive and knowledgeable. 26 One limitation of this study is that Australia does not have National Board Examinations, with medical schools having assessment programmes ranging from final high-stakes examinations to intermittent assessments with variable weighting throughout the year or progress testing. No account was taken of differences in assessment programmes in this study. The proximity of high-stakes examinations to the administration of the FRAME questionnaire could potentially have shifted perceptions from a learnerbased perspective to a more outcome-driven perspective. It would be interesting to investigate whether students who had already received feedback on a significant portion of their formal assessment would rate their preceptors and clinical confidence differently to those who were about to sit their only examinations for the year.
Another study limitation is that students were asked about their perception of supervisors generally. It is likely that students in block rotations considered a larger number of supervisors when answering the survey, compared with LIC students who had fewer supervisors over the course of the year. This makes it difficult to interpret individual factors in the survey, such as 'My RCS clinical supervisors were enthusiastic'. Block placement students' higher agreement with the statement 'I was provided with access to people with wide range of health problems', is likely to be due to the logistical fact that block rotations are only available in larger rural centres with secure caseloads in each specialty discipline.
We argue that the equivalent findings between rural blocks and rural LICs do not negate the value of LICs, particularly as they are a feasible model to enable longer placements in small Australian communities of less than 5000 population. 23, 27 Medical education leaders contend that the LIC model of education is not the goal, but rather they recognise the power of student-supervisor relationships as a formative force in high-quality clinical education. 28 These findings do, however, dispel the argument that LICs provide increased continuity of supervision benefits independent of context. In finding no independent difference due to placement type (block versus LIC) within the RCS programme, we argue that the rural context itself is a positive factor in clinical education. The variables associated with LICs as a model have also been described as characteristics of rural medical education, including relationships between senior clinicians and students, patient-centeredness, and students engaging in the doctor role. 11, 24 This study suggests that LIC advocates may need to accept that block placements in rural settings may be equivalent from the perspective of students' perceptions of their clinical supervisors and that continuity of supervision is common in rural block placements.
CONCLUSION
Both rural LIC and rural block rotation students rate the behaviours of their clinical supervisors very positively. Both groups similarly rate their clinical competence positively. This suggests that with regard to clinical supervision, LIC programmes and block rotation programmes are not distinguishable in rural settings. The biggest predictor of students rating their preceptors positively is whether it was their first choice to attend their RCS clinical school rather than the type of rural medical education they are exposed to.
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